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“Ocean Jetties in New South Wales.” 
By WILLIAM ANDREW HARPER, Assoc. M. Inst. C.E. 

THE southern cd-field of New South Wales has been gradually 
opened up from the  Illawarra  District  northward towards  Sydney. 
The seam a t  Kembla reaches a height of 500 feet  above sea-level, 
and can be traced along  the slopes of a range of mountains 
parallel  with  the coast-line northwards as far as Coalcliff, where it 
is  nearly  at sea-level, the  dip o f  the field being N.W. on an  angle 
of 1 in 100. The demand  for the Kembla coal is very  extensive 
for steaming purposes. I ts  constituents  vary ; but on the  average 
it contains 70 per cent. of fixed carbon, 20 per cent. of hydro- 
carbons, and 10 per  cent. of ash, and  it is considered preferable to 
Newcastle (N.S.W.) coal for mzintaining a steady heat. There is, 
however, no harbour  south of Sydney,  and  the  railway charges  are, 
on account of the  steep  gradients  and  sharp Icnrves, so heavy  that. 
no large  quantities can be profitably  carried for distances  over 
30 miles south of Syciney. Several of the collieries are  distant 
about G and 8 miles from the sea-coast, and inclines are used 
for lowering  the coal-wagons to the  railway level. From  the 
foot of the inclines the  railways  run  to  the coast-lines to the 
nearest point where some shelter from the  southerly storms 
can be found for shipment from sea jetties,  and as the  shelter 
afforded by the longest of the points running  easterly  and  north- 
easterly is very  slight, i t  is necessary that  these  jetties should 
be built  as  strongly as possible. TWO of these jetties  have 
been recently designed by the Author-one a t  Bellambi and 
another at  Port Kembla. The method of setting  the piles hitherto 
employed has been to dowel them  to  the rock-bottom, a dowel of 
3-inch  iron  being fixed in  the rock, and  the pile, in  the bottom of 
which a hole had been bored, being  fitted on to it.  This mode of 
fastening was  found  to  be useless, the constant vibration  causing 
the dowel to become  loose, so that  the bottoms of the piles could get 
adrift. It was therefore decided to blast  out holes large enough 
to hold the  entire  butt of the pile and,  after  fixing  in position, 
t o  grout  the  interstices  with concrete. The  blasting was effected 
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by successive charges of dynamite in  a centrzll bore 16 inch in  
diameter,  and 3  feet 6 inches deep. Divers were employed to 
carry  out  the boring-operations, the size of the holes being  about 
30 inches square. The  butt,  end of the piles was fixed in  the holes, 
and  the  grouting  material (1 part of cement, 1 of sand, and 3 of 
pebbly grit), after  careful  mixture on top, lowered in covered 
boxes with movable bottoms, poured and  carefully rammed into 
the holes. 

The Kembla jetty is about 1000 feet in  length, in  spans of 
25 feet each, the  main body being 3-pile- and  the  end 4-pile-work. 
The  depth of water  at  the  outer end is 26 feet, and  the elevation 
of the floor  30 feet above ordinary  high-water mark. The piles 
are braced with  transverse  and  diagonal braces, the lower walings 
being 10 feet above high-water  mark,  and  the piers are secured by 
diagonal  tension-rods of 14-inch iron secured to the piles with  iron 
collars. Only  two rods are employed between each bay, the 
collars being fixed round  the piles, one immediately  under  the 
corbel, and  the opposite one under  the  loker walings. The rods 
are so placed that  in each bay  the one fastened to  the  top of the 
left pile of No. 2 pier  runs down  to the collar near  high-water 
mark of the  right-hand  pile of the  landward  pier KO. 1, and  the 
other  is secured to  the  top of the  right-hand  pile of No. 2 pier, and 
runs  diagonally  to its collar on the  left-hand pile on No. 1 pier. 
The  direction of the rods is so chosen that  any  bending  thrust of 
the waves on the  pier is converted into a direct  thrust on the 
horizontal member of the system (the girders), which is firmly 
secured on the shore  end, and  the tie-rods also secure a perfect 
diagonal  bracing of the  system  against  side forces of any  kind. 
All the rods are secured by  union screws  capable of adjustment 
whenever necessary from the effects of shrinkage or vibrations. 
For  this  structure it is considered by  the  Author  that a great 
amount of strength  is secured by a small  number of tie-rods which 
do not offer any appreciable  resistance to  the waves. Vessels are 
held while  loading  by mooring  cables  secured to buoys, so that  they 
cannot approach within a few feet of the  jetty, and fender  piles 
have been provided in  addition,  but  instead of being secured to 
the  main  structures,  they  are  independently fixed in  the same 
manner as the  main piles. Behind each fender-pile a strut-pile is 
fixed, and the head-stocks are secured by  iron rods attached  to 
lewis-bolts  firmly fixed in  the rock-bottom to  prevent  the dis- 
placement of the  piles  by an upward  thrust. 
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